Professor Gerald Westheimer has made enormous contributions to the field of vision science while introducing some of the most innovative and respected vision research of the twentieth century. Dr. Westheimer's achievements have been enhanced by an equally stellar reputation as a teacher and mentor. This biography and interview span 83 years of Dr. Westheimer's professional and personal life, from his childhood in Germany to his accomplishments at the University of California.
Looking to the Past: One Student's Perspective
As if it were yesterday, I clearly remember the fall of 1962 when I entered room 101 Minor Hall for my first class at Berkeley Optometry. The subject was Geometrical Optics, and knowing very little about either the curriculum or faculty, and not being particularly analytical, I was understandably nervous. After a brief orientation, the instructor quickly began writing equations on the chalkboard. From the start, I was overwhelmed-I seemed to lack the cognitive skills necessary to understand the derivation of the equations, or for that matter, the reading assignment. Even though this seemed too much for the first day of class, I knew I had to master this topic, because optics was one of the pillars of optometric science. As I left the classroom, it was clear to me that this instructor was serious and demanding, and he would expect nothing less than a one hundred percent effort from his students.
That first day in optometry school turned out to be a significant milestone in my career. If I were to excel as a student and later as an optometrist, nothing less than a full-time commitment to the program would be required, and that is what I gave it. Now, 45 years later, I would like to thank Professor Gerald Westheimer for giving me and many other professional students the opportunity to learn so much about the field of optics.
From my student days, I remember Dr. Westheimer's enthusiasm for nearly everything related to academic life; teaching was no exception. I could sense that although the field of geometrical optics was a trivial challenge for Gerald's superb intellect, he never let on and was always careful to present each lecture in a clear, precise, and stimulating manner. During my second year, I was fortunate to take Advanced Optics from Dr. Westheimer. In that course, the scope of material included optics of instrumentation, magnification, aberrations of the eye and lenses, as well as the optics of contact lenses. These topics, which happened to be among Dr. Westheimer's favorites in optics, were so well presented that I still recall much of the material. What was particularly important about this course was its relevance to clinical practice.
As I look back on many years of clinical experience, I believe I was able to put much of Dr. Westheimer's teaching into clinical practice, and I have been a better clinician for it. There are numerous examples I could cite, but one involved my first position after graduation, at the Palo Alto Medical Clinic in the Department of Ophthalmology. Among my optometric responsibilities was the examination of aphakic patients, most of whom were experiencing vision problems with their spectacles or contact lenses. These were initially prescribed by the physicians who performed their surgeries. Unfortunately, there were many prescription errors. To help correct this ongoing problem, I volunteered to give a lecture titled, "Hints on Prescribing for the Aphakic Patient: Getting it Right." I used my class notes and understanding of optics learned from Dr. Westheimer. I remember with some delight explaining to the ophthalmologists about vertex distance and the difference in lens power required for the correction of aphakia when prescribing at the ocular surface (i.e., contact lens) compared with the spectacle plane. After hearing several examples based from actual patient records, the ophthalmologists finally understood why they were making prescription errors and started to carefully measure vertex distance. Most important, their respect for optometric training went up several log units! Professor Westheimer, in addition to being a first-rate scientist, is a dedicated teacher with genuine interest in optometry and vision science. He stands out among the giants in optometric education, graduate student training, and vision research. I feel fortunate to present this profile of Gerald for this special section of the journal.
Many well-written and interesting biographies and "preaward" introductions, including an autobiography, have been written about Gerald Westheimer. [1] [2] [3] [4] Therefore, I will summarize only briefly what I find to be some of the most interesting aspects of his life and career. I refer you to these additional readings for more detailed bibliographic accounts of the life and seminal contributions that Professor Westheimer has made to our profession.
The Beginning: Berlin 1924
Gerald Westheimer was born in 1924 of Jewish parents in postwar Berlin. Gerald's life started out normally; however, it was during this time that a cancerous growth was making its way across Bavaria and beginning to metastasize throughout Germany. This movement would affect much of the world, but for anyone of Jewish descent living in Europe, the change would be monumental and often catastrophic.
As a young student in Berlin, Gerald excelled in both academics and music, showing an enormous analytical capacity, which has been one of his strengths throughout his career. This gift, combined with his ability to easily remember facts and process complex thoughts, allowed Gerald to advance to the Goethe Gymnasium at the age of nine. The Gymnasium offered the finest education available in Berlin, and it provided the intellectual stimulation and challenge that Gerald needed to reach his potential. Unfortunately, the year was 1933, and Hitler's control over Germany was nearly complete. There were many political consequences, but of particular importance, anti-Semitism was spiraling out of control. Even though the Gymnasium offered a great educational opportunity, Gerald's parents understood that this was no place for a young Jewish boy to be during that awful period of our history. Gerald transferred to a middle school, which had few well-trained teachers or resources and lacked the intellectual environment needed for significant intellectual growth. In Gerald's autobiography, he writes, "I have no happy memories of my preteen years: the shadow of the Hitler regime . . . did not expose me to the glittering atmosphere that is often identified with Berlin."
Despite the darkness that hung over Germany during this period, there was a bright spot for Gerald, for it was also during this troublesome time that he developed an intense curiosity about telescopes and optical astronomy. These scientific interests, combined with his curiosity about his myopia, most likely set the foundation for what would evolve into a distinguished career, first in optometry, and then in vision research.
Still, the intensity of anti-Semitism was increasing at an alarming rate. Fortunately, Gerald's parents understood the implications of the Third Reich and, unlike so many European Jews who believed that Hitler was but a mere aberration, the Westheimer family left their friends, belongings, and homeland for safe passage to Australia.
The Formative Years: Sydney, Australia 1938
Gerald was 14 years old when he arrived in Sydney. He was beyond mandatory school age, and so he and his older brother were expected to supplement the family income. Like so many immigrant families, the burden of support and assimilation fell most heavily on the children. Gerald quickly mastered English and secured a job as an office assistant. While working hard to support his family, he maintained a strong desire to continue his education. However, at this time, university admission was not possible, and so Gerald enrolled in Sydney Technical College, where he took part-time courses in the optometry program. According to Gerald, "nothing could have been a better fit to my . . . intellectual aspirations." As expected, Gerald excelled in the program and graduated with honors, receiving the College Medal at the age of 19. He had to wait 2 years (the minimum age for licensure was 21) before he could register as an optometrist.
Once licensed, he went into partnership with Mr. E. J. Jackson, who ran the practice where Gerald had apprenticed during his optometry training years (working as an apprentice was part of the requirement for completing the optometric degree). Gerald immediately became active in the Australian Optometric Association, and he still keeps his license up to date. I have heard it said that he tells his close friends that he keeps his license active just in case he has to earn a real living! Although doing well in clinical practice, it became more and more obvious to Gerald that his interests lay beyond clinical matters and patient care. He became intensely curious about the more basic fundamentals of vision and how the eye and brain process visual imagery. Looking to expand his scientific knowledge, with the goal of eventually doing experimental research in vision science, he enrolled at the University of Sydney to qualify for graduate study, all the while continuing in private practice.
In the 1950s, Australian universities (including the University of Sydney) did not offer a program that would prepare Gerald to conduct vision research, so he needed to look beyond Australia. Gerald wanted to study in the United States, even though at that time, it was difficult to find a graduate position because U.S. universities were deluged with students on the G.I. bill. He applied to Berkeley, Columbia, and Ohio State. Berkeley and Columbia did not accept him; however, Glynn Fry, who headed the Ohio State graduate program in Physiological Optics, offered him a position. Gerald knew that "Fry was on the map as a vision scientist," and therefore, at the age of 27, he accepted Fry's offer and came to the United States in the fall of 1951 after 6 busy years practicing optometry.
The Graduate Period: Columbus, Ohio 1951
Gerald's account of his final preparation for Ohio State is both interesting and amusing. Apparently, Fry accepted Westheimer upon the condition that there was "documentary evidence of his academic qualifications." Gerald sent the required documentation to Fry and asked that it be sent back so he could obtain a student visa for travel to the United States. Gerald sent several letters, only to find out-almost too late for enrollment in the Fall Semesterthat Fry seldom read his mail. Only then did Gerald send Fry a prepaid reply telegram so that the necessary documents would be returned in time for Gerald to travel to America. Westheimer goes on to tell us that arriving in Columbus somewhat later in the evening than expected, he called Fry's home to apologize. Fry's wife answered the phone and, without hesitation, told Gerald that Fry was at the lab. Gerald went there immediately and was greeted E830 Gerald Westheimer-Polse by Professor Fry. After a tour of the laboratory facilities, Fry made it clear that Gerald's first order of business would be for him to get tickets for the Ohio State football season. Gerald recalls that "the band was very good," and so two giants in vision science had established the ground rules! Gerald remembers Glenn Fry as being a good mentor who presided over an environment that was conducive to graduate study. However, for Gerald, there was still something lacking in the research training. Fry's main interests were theoretical, not experimentalist. The physiological optics program was largely focused on the construction of equipment, and there was insufficient research space and time devoted to actual experimentation, at least for Gerald. He knew that to fulfill his ambition of becoming an experimentalist, he would need to go beyond the doors of the physiological optics training program. He looked to members of the other departments to broaden his research opportunities and, by doing so, was exposed to cutting-edge ideas in biological research. Because Fry's mentoring of his graduate students' emphasized instrumentation and his own work as a theorist, Gerald ended up largely doing his thesis work with little supervision. Despite this, his dissertation contained a novel approach to saccadic and smooth pursuit eye movements, with several important papers to follow. All this was completed in less than 2 years, attesting to Gerald's astute intellect and ability. Even though his graduate work was largely independent, Gerald has good remembrances of Fry: "Though Glenn's scientific training, attitude, and style were different from mine, his full-time, life-long dedication to vision research remain an inspiration . . .. He acted in a gentlemanly manner and with personal kindness."
Working for a Living: Houston, Texas 1953
Having completed his formal education, Gerald had some career choices to make. For one, he had to decide whether to return to Australia or continue with his career in the United States. The decision was made easier when Charles Stewart, the newly appointed dean of the University of Houston College of Optometry, offered him a faculty position. Unfortunately for Gerald, and for the Houston program, there was no time, space, or resources allocated to research. Only teaching was on the faculty agenda, and for Gerald, that immediately translated into learning a range of new topic areas. As he says, "I am not sure I would recommend this trial by fire to others, but for me it helped build an invaluable knowledge base for future research." Understanding that Gerald Westheimer would not take any teaching assignment superficially, I am confident that he learned the material well beyond what would be required for adequate teaching. Undoubtedly, Gerald's energetic approach to acquiring new information in areas not directly related to his immediate research interests became valuable to him as his spectrum of research expanded during his career.
Research and Teaching: Columbus Ohio, 1954
Serving on the faculty at Houston with the exclusive and exhaustive assignment of teaching and no opportunity for research was not what Gerald had in mind for his academic career. In order to do research, he knew it would be necessary to leave Houston and either return to Australia or obtain a faculty position in the United States that would allow him to develop a research program. Fortunately, Ohio State had a faculty slot available, which was offered to Gerald. He accepted and began his professorship in 1954. Although he had a full schedule, he noted that teaching was "no chore" and very important as an "impetus to many published studies in areas of optics." Gerald's perception was clear: teaching should not be viewed as counterproductive to research, but rather as complementary.
During his 1958 sabbatical, he spent a year in Cambridge, England, where he worked and interacted with some of the great minds in vision science, including William Rushton, Fergus Campbell, John Robson, Cyril Rashbass, Giles Brindely, E.N. Willmer, Richard Gregory, and Horace Barlow. At first, the atmosphere was, if not frightening, certainly intimidating. However, these scholars soon recognized Gerald's superb intellect, astute analytical ability, and thirst for novel science, and he quickly assimilated into the Cambridge group. Many important collaborations evolved, perhaps none of which is more evident than the work done with Campbell. Gerald spent a year working with him in Cambridge, and then Campbell came to Ohio State to continue their collaborative studies. During Gerald's 6 years in Columbus, much groundbreaking work was completed, but when the offer came to join the Berkeley Optometry faculty, Gerald could not refuse.
The Golden Years: Berkeley, CA, 1960 to Present
For Gerald Westheimer, the Berkeley campus and the San Francisco Bay Area offered warmth, collegiality, intellectual challenge, and unlimited opportunity. Research had always been a primary emphasis at Berkeley, and the intellectual atmosphere provided Gerald with the perfect opportunity to continue and expand his research program. This is not to say that Gerald stopped teaching; on the contrary, he carried a full teaching load, which included some clinic duties.
During his early years in the Optometry department, Professor Westheimer's research program continued to expand. Unfortunately, at that time, Gerald's research laboratory was insufficient for his ambitious and evolving program. Without additional space, many experiments could not be done, nor could he accommodate the numbers of graduate students and scholars who wanted to study with him. In late 1967, Gerald was offered a position in the Department of Physiology-Anatomy at Berkeley, which was housed in the large Life Sciences Building. Not only did this position offer much needed laboratory space, but it also provided more opportunities for interaction with faculty who were active in biological research. The match was perfect, and Gerald's research continued to grow and thrive in this new environment.
Contributions to Vision Research and the Profession
Much information has been written about Gerald's many accomplishments during his professional life. [2] [3] [4] What is clear from these descriptions is that Gerald's contributions go well beyond his research. For example, Professor Westheimer represents the quint-
essential model of a mentor for aspiring young vision scientists. Gerald has always shown a genuine concern for education and unselfishly spent countless hours devoted to helping his students get it right. I have read several of the "introductions" that were made by distinguished scientists prior to Gerald being given an award; each serves as a testimonial to Dr. Westheimer's research, teaching, mentoring, and genuine regard for others. Gerald's scientific contributions began early in his career and are now legendary. His work on saccadic and pursuit eye movements that formed the body of his PhD dissertation introduced the vision community to linear control theory of ocular motor control. This work resulted in two papers that, to this day, are considered seminal in the field and continue to be cited in the literature. [5] [6] As Gerald's research continued, the influence of the Cambridge group evolved into many of his future experiments. Work on aspects of human spatial vision-acuity, spatial localization, and stereopsis-were quickly developed in the Westheimer laboratory during the 1960s. Donald Mitchell does a superb job in summarizing Gerald's work from the 1960s, and I quote Mitchell's summary of his work 3 :
[Westheimer employed] psychophysical methods to explore stimulus factors that affect human vision performance from simple detection thresholds for light to spatial-temporal vision in all its various aspects from the various spatial acuities to stereoscopic vision. This work was followed by a series of important experiments that led to the understanding of the organization and receptive field characteristics of neurons at various levels of the visual pathways from the retina to the striate cortex and beyond. Underlying the majority of these studies has been a desire to derive an understanding of the neural basis for the perceptual performance through documentation of the important parameters that influence perceptual performance that, in turn, help refine prediction based on electrophysiological investigation on animals.
This work led to widespread recognition of Gerald Westheimer as a leading vision researcher of the twentieth century. However, understanding that Gerald is an admirer of the early vision scientists, I suspect that he might have preferred to be a leading researcher in the tradition of Helmholtz, Hering, and other great nineteenth-century vision scientists. Still, had that been the case, he would have missed the age of computers. Given Gerald's almost insatiable appetite for exploring and applying computer technology to his research, I think, given the option, that he would have chosen to be a twentieth-century vision scientist, even if only by a micron! In his career, Gerald has published over 150 papers in highly respected and peer-reviewed journals (a complete curriculum vitae with Dr. Westheimer's publications will be available on the OVS web site). His contributions have been acknowledged in important awards and honors. He is the only optometrist to be elected a 
Despite all these notable successes and the ever-expanding scope of his expertise, Gerald has never forgotten his roots. To this day, he continues to profess that teaching and research are complementary and should not be separated. He maintains that training optometrists is an important responsibility to be taken seriously by faculty, and that the basic science instructor should work at making lecture material applicable to clinical practice. Dr. Gerald Westheimer has surely practiced what he has preached.
Thoughts from Friends and Colleagues
I want to share some comments about Gerald that I've received from colleagues, former students, and friends. There are so many individuals who could be quoted here, but I have selected those who describe so well the character and personality of Gerald.
Dr. Norman Ihrig a Fellow Graduate Student at Ohio with Gerald. "Around 1996, he [Dr. Ihrig] started making trips to San Mateo, and recalls . . . the two of us racing up the stairs at the Legion of Honor . . . I'm sure anyone seeing us would have thought something strange about the two old men, but it was nice that we were still able to do so. Gerald is one of the most intelligent individuals I have known, and it has been a privilege to be considered as one of his friends."
Frank Werblin, Currently a UC Berkeley Professor of Molecular and Cell Biology. "In fact, I know little about Gerald, other than that he is responsible for my being here at Berkeley. In 1968, I discovered that a travel fellowship to Japan from NIH had been disallowed. While I was on my way there, I stopped in Berkeley. Gerald created a postdoc position here for me, and then recommended me for a position in Electrical Engineering and Computer Science . . .. I'm sure it was through Gerald's recommendation that I got the position, and I've been here ever since . . .. I owe my very wonderful and privileged life here at Berkeley entirely to Gerald." UC Berkeley Professor Lu Chen (MacArthur Award Recipient). "Gerald has been one of the most supportive faculty I encountered here at Berkeley . . .. Although we work in completely different areas of neuroscience, his ability to appreciate interesting questions in neuroscience made it very easy to talk with him about my science. His keen sense for important questions not only influenced me, but also my graduate students . . .."
Dean Dennis Levi, Berkeley Optometry. "What is remarkable about Gerald is the sheer joy he derives from research; from formulating the question in a testable way; from honing the experiment through successive iterations until it gets to the very essence of the question; and from gathering the data and learning the answer."
Junzhong Liang, PhD, a Pioneer in the Field of Adaptive Optics. "Working with Dr. Westheimer has been a great experience and inspiration for me personally . . .. He has always been fascinated with new theories and technologies in their early stage like his recent interests in quantum computing. This attribute might have played a role for him to introduce linear system theory and Fourier optics into vision research that has transformed our E832 Gerald Westheimer-Polse understanding of eye movement and optical quality of the eye . . .. His enormous productivity does not come from managing a large research lab, rather from his life-long devotion to science and his love of hands-on research . . .. Dr. Westheimer is a master in every step of his research activity . . . and is deeply connected to the work of historical giants. One morning in 1992, when I was working on measuring resolution of eye at the retinal level, Dr. Westheimer handed me a related article of Le Grand from the 1940s that he found and translated for me the previous night. It is clear . . . that Dr. Westheimer belongs among the few giants in the history of vision and optometry like von Helmholtz and Le Grand."
Professor Lothar Spillmann, a Senior Psychophysical Researcher at the University of Freiburg. "From the late 1960s, Gerald was considered an authority on vision and a scholar in a class by himself. Wherever he went, he commanded respect. The way he spoke and carried himself suggested that he was a man of the highest distinction. At a premier German university, he would have been elevated to Geheimrat. Gerald was always very kind and helpful, yet he was shy and never became a trusted buddy. Both sides preserved the kind of relationship everyone seems to have had with Gerald . . .. His talks are, and always were, meticulously prepared and typically read from a typed manuscript. In discussions, when answering a question, he can reach back way into history, effortlessly and with a smile . . .. In his heart Gerald remained a German expatriate, precise and planned in every detail, reliable and trustworthy in his relationships, but with the charming manner and twinkling eyes we all know . . .. Gerald has a long and unfailing memory. In an effort to celebrate Gerald for what he is, a preeminent scientist in a long tradition of German excellence in sensory physiology, psychophysics and perception, I nominated him for an honorary doctoral degree at the University of Tuebingen (awarded October 14, 2005). He was moved by the honor bestowed upon him in the country of his birth. He also enjoyed Kaffee und Kuchen in the Frankfurt Palmengarten the day after he gave the prestigious Max Wertheimer lecture at the University . . .. To this day Gerald remains a great resource as a senior scientist and elder academician. He enjoys the true rewards of retirement in a welcoming family of academic friends and offspring. But the modesty is always there. In the sixties, he was invited to a seminar at MIT. Hans-Lukas Teuber gave him an elaborate introduction. Fifteen minutes into the seminar, he looked at Gerald, apologizing for the time he had taken, whereupon Gerald calmly said, 'Be my guest'." On his eightieth birthday, Gerald and "Friends of Gerald" participated in the 7. 6 Westheimer: No, music was always for recreation, not a career. I practice about one-half hour each day quite regularly. The violin is an unforgiving instrument and very demanding in the neuromuscular control and fine auditory pitch discrimination that is needed to stay tolerably in tune.
Polse: What do you remember most about your early days in Germany? I gather from your autobiography that your preteen days were not particularly happy. Can you remember some good times or was it all pretty miserable?
Westheimer: Things were actually calm during the early childhood years, about which I do not remember that much. But the Hitler regime started before I was 9.
Polse: As an emigrant to Australia, was it easy to assimilate or was there discrimination to foreigners and, in particular, Jews?
Westheimer: At the time Australians were xenophobic but not especially anti-Semitic. There was pressure for quick acculturation.
Polse: Most of us from the States consider Australians to be friendly, outgoing, and continually in search of a good time. Was this true also in the 1930s when you arrived?
Westheimer: In general there was a live-and-let-live atmosphere, egalitarian and lacking a social and cultural elite.
Attending Optometry and Then Graduate School

Polse: For some of us, experiences early in life lead us into making important career decisions. What attracted you to the field of optometry?
Westheimer: An interest in astronomy coupled with incipient myopia led to curiosity about optics. The optometry program at the Sydney Technical College was accessible once I had passed the High-School Equivalence examination through night-course studies at the age of 15. It fitted my interests, led to a self-employed professional career, and being part time, was within reach financially.
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Polse: Why did you decide to pursue a career in teaching and research instead of continuing in clinical practice?
Westheimer: Curiosity and the wish to understand the basics of vision were always predominant, especially once I had satisfied myself that I could succeed in clinical practice. However, the satisfaction associated with helping patients and the frustration with the limitations (uncertainty of prognosis, ignorance of etiology, lack of therapy) have kept the goal of a clinical end result of basic vision research in my mind.
Polse: You have had a full and productive career in clinical care, education, and research. Could you identify the people who most influenced your career and describe how they helped mold your professional development?
Westheimer: The Professor at Sydney University who suggested that I take mathematics as one of the undergraduate majors-as a result, I never felt at a disadvantage when mathematics was involved in scientific research; Fergus Campbell, who was an inspiration when it came to setting up vision experiments with simple instrumentation and in uncomplicated ways-making it much easier for me after working with him to handle the essentially empirical nature of inquiry needed in vision research; Cyril Rashbass, whose Talmudically trained mind taught me to examine propositions from all possible applicable points of view. Westheimer: Ohio State and particularly the School of Optometry at the time were infused with genteel anti-Semitism, which as I specifically experienced it, was more of a categorical kind than pure personal prejudice. Despite Professor Fry's ingrained Southern frame of mind (he was born in South Carolina), he did eventually appoint me as the first Jewish faculty member with tenure at the OSU School of Optometry. 
FIGURE 2.
Gerald Westheimer, 1947, graduation from Sydney University.
FIGURE 3.
Giles Brindley (with cat), Fergus Campbell, and Gerald Westheimer, 1960, by the Optometry Building (later called Minor Hall). All three were subsequently elected as Fellows of the Royal Society of London. Brindley and Campbell were faculty at the Physiological Laboratory, University of Cambridge, where Westheimer had completed some of his postdoctoral research.
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Polse: I read with great interest about your need to learn experimental techniques and how difficult this was in the physiological optics program. How were you able to break away and get the training you needed to complete your experiments for your dissertation?
Westheimer: I had a pretty good understanding of natural science and also a certain feeling of security when it comes to my standing and ability with respect to the immediate scientific surround. As regards training, in many ways and directions I have always been autodidactic.
Some Thoughts and Ideas About Teaching
Polse: Gerald, I would like to talk a little about teaching, partly because you are an excellent instructor and partly because you have had sufficient experience to be able to tell us something about teaching.
Can these qualities be learned or is one simply a good teacher or not a good teacher?
Westheimer: An inescapable component of teaching is communication; teaching demands that the instructor remain continuously Gerald Westheimer-Polse E835 aware of the students' ability and willingness to absorb material, and structures the presentation accordingly.
Polse: Should departmental faculty with productive laboratories be required to teach, or can instruction be delegated to graduate students and postdoctoral fellows so that faculty may devote all their time to research?
Westheimer: There are scientists who are exceedingly good and productive in research but lack the qualities just mentioned. Their teaching might be directed mainly to graduate students, or perhaps they should be encouraged to go into purely research institutions. Westheimer: Preclinical courses in the sciences basic to the professional activities need to include, insofar as it is feasible, some groundwork for possible future advances in the way the profession might be practiced in the foreseeable future. But I recognize how difficult it is when I look back on teaching optics before the laser was invented and before adaptive optics became a reality.
Polse: Why do so many of the "research" faculty seem to dislike teaching?
Westheimer: Occasionally, one runs into the problem of an unrealistic sense of entitlement that had been fostered in earlier stages of their career. Westheimer: Evaluations are a fact of life now, but should not be considered by a faculty member or elsewhere in the academic hierarchy as the sole criterion of success. To the extent that teaching is a creative process, there are some levels that may take a while to achieve recognition. Westheimer: During the first decade of my vision research career, I analyzed the saccadic, pursuit and convergence eye movement and accommodation responses with systems analytical tools, giving the first modern quantitative data on their latency and speed and of the feedback between the visual stimulus and the response. Some years later I went back to the oculomotor system with neurophysiological techniques in the primate and made some discoveries about the role of the cerebellum in holding the eyes steady.
About Your Research and Your Thoughts on Research
As regards the optical quality of the human eye, I pioneered ways of measuring the spread of light in the eye and the relative influence of the eye's optics and the packing of the retinal receptors in limiting the visual acuity. In this connection, I got interested in the ability of the human visual system to localize targets with a precision at least an order of magnitude better than the resolution limit and coined the word "hyperacuity," now widely used, for these capabilities which exist in all sensory modalities-hearing, touch and even in the apparatus of the electric fish for navigating and for catching prey.
In the last few years, my interest has been attracted to the modification and improvement that are shown in all visual thresholds through attention, training and stimulus context. When I was named the Ferrier Lecturer of the Royal Society in 1992, an honor awarded every 3 years to a neuroscientist, I selected stereoscopic vision as the topic of the lecture because it has represented, during the last 200 years, the greatest challenge to the vision researcher.
I believe that the plasticity of the human nervous system, to learn from experience and adapt to changes such as aging, is a high priority item for investigation. Clinicians always knew that most patients can adapt to the altered visual world with refractive correction. Rigid schemata for prescribing (graphical AC/A analysis, OEP chaining, calculating "size" lenses for aniseikonia) missed this point and misled many beginners in both practice and research. On the other hand, good clinical trials should precede any serious recommendation for new methods of "visual training."
Since I entered optometry school in 1940, there has been only one major breakthrough as regards the etiology of refractive errors: the observation by Wiesel that monkey infants who had their eye- Westheimer: The need for clinician-scientists is greater and the bar for competence higher the more biological science gets complex and its repertoire enlarged. A good deal of thought has to be given to the exposure to bench science that is needed to make an effective clinician-scientist. And just as there are CE courses for practitioners, there might be efforts to acquaint bench scientists with the health conditions that NIH is funded to ameliorate. Westheimer: On the part of the clinician, it is the understanding of the mode of operation and the current limitations of formulating, funding, and executing scientific investigations; some, but not by any means all, basic scientists look down on applied science. But there is nothing wrong with basic scientists being kept aware of the challenges a clinician ultimately faces. Westheimer: When I was an optometry student in 1940 to 1943, contact lenses had barely been invented, and fitting and wearing them was an arduous process. Corneal lenses have changed all this. I do not remember any one saying then that if we could have continuous-wear, easily slipped-in contact lenses, they would be used by such a high fraction of young ametropes and make up a major component of a practice. Blended multifocal lenses were thought of and their inherent limitations were appreciated. Intra-ocular correction after cataract surgery is another area in which that part of optometric practice changed radically-no more lenticular high-power corrections! Westheimer: My guess is that once the molecular origin of some conditions such a AMD have been discovered, ways will be found to interfere with the disease process early enough to prevent damage. I would not be at all surprised if senile cataract will be kept at bay. Surgical technique, biomedical materials, channels of drug administration, and so on are sure to evolve. Once the genetics of high myopia are understood, preventive measures may save a lot of the damage. Eventually it will be possible to establish external interaction with nervous tissue in a sufficiently localized manner to Gerald Westheimer-Polse E837
The Next Steps
